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ACCESSION NUMBER: 2007:257307 USPATFULL «LOGINID::20080219» 
TITLE: Method for Treating or Inhibiting the Effects of 
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Degeneration 
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SUITE 300, WASHINGTON, DC, 20001-5303, US 
NUMBER OF CLAIMS: 20 
EXEMPLARY CLAIM: 1 
NUMBER OF DRAWINGS: 10 Drawing Page(s) 
LINE COUNT: 1972 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Oligosaccharides, and in particular di saccharides, which are degradation 

products of chondroitin sulfate proteoglycan are effective for use in 

treating, inhibiting, or ameliorating the effects of injuries or 

diseases or disorders that result in or are caused by neuronal 

degeneration or of disorders resulting in mental and cognitive 

dysfunction. 
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Otsuki, Tetsuji, Kisarazu-shi, JAPAN 
PATENT ASSIGNEE(S): RESEARCH ASSOCIATION FOR BIOTECHNOLOGY (non-U.S. 

corporation) 
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PATENT INFORMATION: US 2007105122 Al 20070510 
APPLICATION INFO.: US 2004-917503 Al 20040813 (10) 
RELATED APPLN. INFO. : Division of Ser. No. US 2000-629469, filed on 28 Jul 
2000, ABANDONED 

NUMBER DATE 



PRIORITY INFORMATION: JP 1999-248036 19990929 
JP 1999-300253 19990827 
JP 2000-118776 20000111 
JP 2000-183767 20000502 



JP 2000-24 1 899 20000609 

US 1999-159590P 19991018 (60) 

US 2000-183322P 20000217 (60) 
DOCUMENT TYPE: Utility 
FILE SEGMENT: APPLICATION 

LEGAL REPRESENTATIVE: FOLEY AND LARDNER LLP, SUITE 500, 3000 K STREET NW, 

WASHINGTON, DC, 20007, US 
NUMBER OF CLAIMS: 23 
EXEMPLARY CLAIM : 1 
NUMBER OF DRAWINGS : 3 Drawing Page(s) 
LINE COUNT: 96883 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Primers for synthesizing full-length cDNAs and their use are provided. 

5602 cDNA encoding a human protein has been isolated and nucleotide 

sequences of 5'-, and 3'-ends of the cDNA have been determined. 

Furthermore, primers for synthesizing the full-length cDN A have been 

provided to clarify the function of the protein encoded by the cDN A. The 

full-length cDN A of the present invention containing the translation 

start site provides information useful for analyzing the functions of 

the protein. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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INVENTOR(S): Schwartz, Michal Eisenbach-, Rehovot, ISRAEL 

Lider, Ofer, Kfar Bilu Bet, ISRAEL 

Rolls, Asya, Rehovot, ISRAEL 

Cahalon, Liora, Givataim, ISRAEL 
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RELATED APPLN. INFO.: Continuation-in-part of Ser. No. US 2003-570989, 

PENDING A 371 of International Ser. No. WO 

2004-US29288, filed on 8 Sep 2004 

NUMBER DATE 



PRIORITY INFORMATION: US 2003-500690P 20030908 (60) 
DOCUMENT TYPE: Utility 
FILE SEGMENT: APPLICATION 

LEGAL REPRESENTATIVE: BROWDY AND NEIMARK, P.L.L.C., 624 NINTH STREET, NW, 

SUITE 300, WASHINGTON, DC, 20001-5303, US 
NUMBER OF CLAIMS: 28 
EXEMPLARY CLAIM: 1 
NUMBER OF DRAWINGS : 1 1 Drawing Page(s) 
LINE COUNT: 2109 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Oligosaccharides, and in particular di saccharides, which are degradation 

products of chondroitin sulfate proteoglycan are effective for use in 

treating, inhibiting, or ameliorating the effects of injuries or 

diseases or disorders that result in or are caused by neuronal 

degeneration or of disorders resulting in mental and cognitive 

dysfunction. They are also useful for promoting neurogenesis. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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INVENTOR(S): Giger, Roman J., Rochester, NY, US 

PATENT ASSIGNEE(S): Unassigned 

PATENT ASSIGNEE PROBABLE: Rochester, University of (Probable) 
AGENT: NEEDLE & ROSENBERG, PC, SUITE 1000, 999 PEACHTREE 
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NUMBER PK DATE 



PATENT INFORMATION: US 2007032406 Al 20070208 
APPLICATION INFORMATION: US 2004-55 1 833 20040402 
WO 2004-US 1 0328 20040402 

20060720 PCT 371 date 
20060720 PCT 102(e) date 

NUMBER DATE 



PRIORITY APPLN. INFO. : US 2003-460849P 20030404 (Provisional) 
FAMILY INFORMATION: US 2007032406 20070208 
DOCUMENT TYPE: Utility 

Patent Application - First Publication 
FILE SEGMENT: CHEMICAL 

APPLICATION 
ENTRY DATE: Entered STN: 9 Feb 2007 

Last Updated on STN: 20 Mar 2007 

PARENT CASE DATA: 

This application claims the benefit of U.S. Provisional Application 60/460,849 
filed Apr. 4, 2003, which is incorporated herein by reference in its entirety. 

NUMBER OF CLAIMS: 64 20 Figure(s). 

DESCRIPTION OF FIGURES: 
FIG. 2 shows that Nogo receptors show broad but distinct ***expression*** 
in adulthood. Multi-tissue Northern blot analysis of adult rat, including brain 
(br), thymus (th), lung (lu), heart (ht), muscle (mu), stomach (st), small 
intestine (si), liver (lr), kidney (kd), spleen (sp), testis (ts), and skin 
(sk). FIG. 2(a) shows that NgR is a single transcript of 2.3-kb. FIG. 2(b) 
shows that NgR2 exists as a 2.3-kb (brain) and 2.0-kb (liver) transcript FIG. 
2(c) shows that NgR3 has a size of 3.8-kb, less abundant transcripts of 2.9-kb, 
and 2.0-kb are found as well. In liver and testis a 3.5-kb NgR3 transcript is 
found. FIG. 2(d) shows the actin control which ensures equal loading of RNA. 
FIG. 3 shows that nogo receptors show strikingly overlapping ***expression*** 
in the mature CNS. In all CNS structures examined, nogo receptors show 
strikingly similar ***expression*** patterns. Consecutive sections of 
different CNS regions were hybridized with probes specific for NgR 
(a,d,gj,m,p), NgR2 (b,e,h,k,n,q), and NgR3 (c,f,i,l,o,r). In the retina (a-c), 
intense staining is localized to retinal ganglion cells and the inner nuclear 
layer (INL). Moderate ***expression** * is observed between the INL and the 
pigmented epithelium. In the neocortex (d-f), all three nogo receptors are 
strongly and broadly ***expressed*** in pyramidal cells. In the hippocampal 
formation (g-i), maximal staining is found in dentate granule cells, hilus, and 
CA3-CA1 pyramidal cells. In the cerebellum (j-1), granule cells and Purkinje 
cells are labeled. In the spinal cord (m-o), ***expression*** is confined 
to few cells in gray matter including motoneurons in the ventral horn. DRG 
(p-r), are heavily stained including large and small caliber neurons. 
FIG. 4 shows that Nogo receptors are glycoproteins enriched in lipid rafts 
isolated from postnatal brain and exist in soluble and membrane bound forms. 
NgR is enriched in lipid rafts (4a). NgRl associated with lipid rafts has a 
molecular weight of 6570 kDa and exists in multiple isoelectric variants (4b). 
Caveolin, 22 kDa was used as a marker for lipid rafts and is shown as well (2-D 
gel). NgRl can be stripped from brain membranes under high salt (0.5M NaCl) 
conditions (4c). The Cterminal part of NgRl (residues 278-439) is glycosylated 
(4d). The C-terminal domain of NgRl ♦♦♦expressed**^ in COS cells is approx 
5 kDa larger than the corresponding construct ** *expressed* ** in E. coli 
(4d). 

FIG. 5 shows that Nogo receptors show distinct binding preferences for the 
myelin inhibitors Nogo-66, MAG, and OMgp. FIG. 5(a) shows that 
♦♦♦recombinant*** NgRs are localized to the cell surface in COS-7. Anti-myc 
immunocytochemistry robustly labels NgRl (al), NgR2 (a2), and NgR3 (a3). 
Anti-NgRl selectively reacts with NgRl (a4), but not NgR2 and NgR3 (a5 and a6). 



AntiNgR2 selectively recognizes NgR2 (a8) 5 but notNgRl and NgR3 (a7 and a9). 

FIG. 5(b) shows that the myelin-associated neurite outgrowth inhibitory 

molecules Nogo-66, MAG-Fc, and OMgp show overlapping but distinct binding to 

NgRs. In COS-7 cells ligand receptor interaction are as follows: Nogo-66 binds 

NgRl (bl) but not NgR2 and NgR3 (b4 and b7); MAG-Fc binds NgRl (b2), NgR2 (b5) 

but not NgR3 (b8); and OMgp binds NgRl (b3) but not NgR2 (b6) and NgR3 (b9). 

The top panel of FIG. 5(c) is a summary of ligand binding to NgRs; the bottom 

panel of FIG. 5(c) showes Nogo-66 binding to chimeric NgRs, revealing 

multivalent and cooperative binding to the NgRl LRR cluster. Adding or deleting 

LRR6 in NgRl leads to a complete loss of binding. 

FIG. 6 shows soluble NgRs (sNgRs) bind selectively to CNS white matter. 

Affinohistochemistry with soluble, AP-tagged sNgRs. FIGS. 6(A) and (B) show 

binding of sNgRl to coronal brain section of El 8 rat High magnification of 

sNgRl binding to El 8 optic nerve (C), E20 cortical mantle (D), and P3 

hippocampal formation (E). Robust staining of white matter is found, including 

all major fiber tracts. FIGS. 6(F-I) show a comparison of sNgRl (F), sNgR2 (G), 

sNgR3 (H), and AP-only (I) to El 8 coronal sections. Note, only sNgRl and sNgR3 

but not sNgR2 and AP-only bind to fiber tracts. FIGS. 6(J-M) binding of sNgRl 

(J) and sNgR3 (K) to El 8 spinal cord is identical, but clearly distinct from 

binding of Sema3A(L) and Sema3F (M). Binding to 1-week old spinal cord cross 

sections of sNgRl (N), sNgR3 (O), Sema3A (P), and Sema3F (Q). 

FIG. 7 shows NgRs are sialic acid binding lectins. Binding of sNgRl and sNgR3 

to brain is independent of p75NTR and major brain gangliosides. sNgRl binding 

to neonate mouse brain tissue sections of (al) wild-type, (a2) p75exonIII 

mutant, (a3) GlcNAc mutant, and (a4) GS3 synthase mutant mice. sNgR3 binding to 

neonate mouse brain tissue sections (a6) wild-type, (a7) p75exonIII mutant, 

(a8) GlcNAc mutant, and (a9) GS3 synthase mutant mice. Binding of sNgRl but not 

NgR3 is sensitive to preincubation of ligand with polyclonal anti-NgRlC-term; 

(a5') sNgRl preincubated with anti-NgRlC-term, (a5") sNgRl preincubated with 

preimmune serum, (a 10') sNgR3 preincubated with anti-NgRlC-term, (a 10") sNgR3 

preincubated with preimmune serum. 

FIG. 7(b) shows Western blot analysis of AP-tagged fusion proteins of NgRs used 
for binding to brain tissue sections. Ligands were detected with anti-alkaline 
phosphatase antibody and had the predicted molecular weights. FIG. 7(c) depicts 
a schematic representation of sNgRl deletion constructs used for binding to 
brain: intensity of binding to brain is indicated on the right: (+++, maximal 
binding), (++, moderate binding), (+, weak binding), (+-, marginal binding), 
(-no binding). 

FIG. 7(d) details the alignment of presumptive sialic acid binding consensus 
sequences of NgRl, NgR2, NgR3, MAG (myelin associated ***glycoprotein*** ) 
sn (sialoadhesin), LI, and TAG-1. 

FIG. 7(e) shows that the binding of NgRl and NgR3 is sensitive to pretreatment 
of brain tissue with sialidase (V. cholera neuraminidase=VCN). (el') NgRl bound 
to brain pretreated with enzyme buffer only, (el M ) NgRl bound only weakly to 
brain pretreated with sialidase. (e2') NgR3 bound to brain pretreated with 
enzyme buffer only (e2") NgR3 bound weakly to brain pretreated with sialidase. 
(e3') NgR2 bound not to brain pretreated with enzyme buffer only, (e3 M ) NgR2 
bound not to brain pretreated with sialidase. (e4') Sema3F bound to brain 
pretreated with enzyme buffer only, (e4") and Sema3F also bound to brain 
pretreated with sialidase. 

FIG. 7(f) shows the quantification of binding of sNgRl to brain tissue sections 
pretreated with N-acetylglucosaminidase (NAC), sialidase (Siase=V. cholera 
neuramindase), ***Chondroitinase*** ABC (ABC), glycopeptidase F (GlyF) 
(sNgRl binding is normalized to ligand binding observed to sections incubated 
with the corresponding enzyme buffer only). 

FIG. 7(g) shows the quantification of binding of NgR3 to brain tissue sections 
pretreated with N-acetylglucosaminidase (NAC), sialidase (Siase), 
***Chondroitinase*** ABC (ABC), glycopeptidase F (GlyF) (sNgR3 binding is 
normalized to ligand binding observed to sections incubated with the 
corresponding enzyme buffer only). 

FIG. 8 shows that sNgRl and sNgR3, but not sNgR2 bind GAGs. All binding is to 
El 8 rat brain coronal sections: Removing the heparan sulfate binding motif 
(HSB) from the C-terminal end of sNgRl completely abolishes binding to brain 
((al) AP-sNgRlCTu binds strongly to many fiber tracts, (a2) AP-sNgRlCTu Delta 
HS does not bind to brain). Similar to sNgRl, removing the HSB consensus 
binding motif of sNgR3 completely abolishes binding to brain ((a3) AP-sNgR3CTu 
binds strongly to many fiber tracts, (a4) AP-sNgR3CTu Delta HS does not bind to 
brain). 

FIG. 9 shows the NgRl C-terminal domain is necessary to signal myelin 
inhibition. Dissociated rat DRG neurons were cultured on cryosections of adult 



human superior frontal gyrus (SFG). FIG. 9(a) shows El 5 DRG neurons grow on 
gray matter (GM) and white matter (WM), the dotted line indicates the GM-WM 
border. FIG. 9(b) shows E15 DRG neurons show long fibers on poly-lysine, WM and 
GM. Postnatal day 5 (P5) DRG neurons show some growth on gray matter (c) and 
(d) but very little, if any growth on white matter (e). In the prsence of 
anti-NgRlC-term antibody growth on gray matter (f) and white matter (g and h) 
is enhanced and comparable. Very little growth on both gray (i) and white 
matter (j) is observed in the presence of control IgG. 

FIG. 10 shows a Scatchard plot analysis of the NgR2-MAG-Fc interaction. The 
dissociation constant of the interaction was determined to be 2 nM. (Small 
insert: saturation curve on NgR2 ***expressing*** COS-7 cells under 
increasing concentrations of MAG-Fc). 

FIG. 1 1 shows adenoviral vector mediated ***expression*** of NgR2 (AdNgR2) 
in dissociated postnatal day 3 (P3) rat DRG cultures confers sialic acid 
dependent binding of MAG-Fc (b and e). Ectopic NgRl (Ad-NgRl) in P3 DRG neurons 
supports MAG-Fc binding weakly (c) but strongly supports binding of AP-Nogo66 
(Nogo66) (i). A control vector * * *expressing** * red fluorescent protein 
(Ad-RFP) neither supports binding of MAG-Fc (a) nor Nogo66 (g.). Note, Nogo66 
binding to NgRl is not sensitive to neuraninidase treatment (i and 1) 
(+sia=cultures pretreated with V. cholerae neuraminidase). 

DESCRIPTION OF FIGURES: 
FIG. 12(a) shows the structural basis of sialic acid dependence of the NgR2-MAG 
interaction. FIG. 12 A- A" shows that wild-type NgR2 is expressed on the cell 
surface of transiently transfected COS-7 cells as shown by anti-NgR2 
immunocytochemistry (ICC, see A"). NgR2 supports high affinity binding of 
MAG-Fc (MAG) but not AP-Nogo66 (Nogo66). FIG. 12BB" the NgR2-ligand binding 
domain (LBD~LRRNT+LRR+LRRCT=amino acid residues 1-314) is not sufficient to 
support high affinity MAG binding. FIGS. 12C-C"" shows the NgR2 -'unique' 
domain (residues 3 15-420), when fused to the NgRl-LBD (residues 1-314) is 
sufficient to support high affinity MAG binding. FIG. 12DD" shows the 
NgR2 -unique domain, when fused to the NgR3-LBD (residues 1-309) does not 
support MAG binding. FIG. 12E-E"" shows NgR2 sequences (residues 315-327) 
juxtaposed to the NgR2LBD are necessary for high affinity MAG binding. FIGS. 
12FF"' shows that residues 1-353 of NgRl fused to NgR2 residues 328-420 are 
not sufficient to support high affinity MAG binding. FIGS. 12G-G" shows that 
introducing a 1 3-amino acid NgR2peptide (Pro3 1 5-Ser327) juxtaposed to the 
NgRl-LBD is sufficient to convert NgRl into a high affinity MAG binding 
receptor while maintaining the Nogo66 and OMgp binding capacity (called 
NgROMN). FIGS. 12H'-H" shows that mutating N325E in NgROMN greatly reduces MAG 
binding. FIG. 12(b) shows the alignment of the NgRl, NgR2, and NgR3 sequences 
juxtaposed to the LBDs, the Spel restriction sites used to generate chimeric 
receptors are indicated. The 13 amino acid NgR2 peptide Pro315Ser327 is 
underlined. Amino acid N327 is labeled with an asterisk. FIG. lc shows a 
quantification of the relative binding affinities of MAG to NgR chimeric 
receptors depicted in FIG. 12a. Binding is normalized to wild-type NgR2 (1) 
which is defined as 100%. 

FIG. 13(A) shows Western blot analysis of different postnatal rat brain 
regions: Tissue homogenates of retina, cerebellum, neocortex (cortex), 
hippocampus, and entorhinal cortex were subjected to SDS-P AGE and probed with 
anti-NgR2, anti-NgRl, anti-p75NTR, or anti-actin antibody (as a loading 
control). NgR2 protein is more abundant in retina than in neocortex, 
hippocampus, and entorhinal cortex. Very low< levels of NgR2 are found in the 
cerebellum. NgRl on the other hand is most abundant in the neocortex and 
hippocampus, less expression in found in the entorhinal cortex and cerebellum 
and still less NgRl protein is detected in the retina. P75NTR is most abundant 
in the retina, somewhat less in the cerebellum and is only weakly expressed in 
neocortex, hippocampus, and entorhinal cortex. Equal amounts of tissue 
homogenate were loaded in each lane as revealed by anti-actin staining. FIG. 
13(B) shows that NgR2 binds NgRl : Co-immunoprecipitation experiment in HEK293T 
cells transfected with NgRl only, NgR2 only; NgRl and NgR2; or NgRl, NgR2, and 
p75NTR. Immunoprecipitation experiments were performed in the presence or 
absence of MAG-Fc (4 mu g/ml). For immunoprecipitation with anti-NgRl, IgG was 
coupled to BrCNactivated Sepharose (anti-NgRl beads). Independently of whether 
MAG-Fc was present, NgRl and NgR2 interact with each other. 
FIG. .14 shows NgRl binds p75NTR: HEK293T cells were transfected with NgRl only 
or NgRl together with p75NTR. Immunoprecipitation with anti-NgRl confirmed 
previous observations that NgRl and p75NTR form an immune complex. The NgRl 
heparan sulfate-binding (HSB) motif located toward its Cterminal end is not 
necessary for the interaction with p75NTR: a NgRl deletion mutant lacking the 
HBS motif still associates with p75NTR. Co-expression of NgR2 and p75NTR 



revealed that NgR2 associates with p75NTR, the association is ligand (MAG-Fc) 
independent 

FIG. 15 shows that NgR2 is a functional MAG receptor in postnatal neurons: In 

FIG. 15 A postnatal day 7 (P7) rat cerebellar granule cells (CGCs) were 

transfected to either achive ectopic expression of green fluorescence protein 

(GFP+) or NgR2 (NgR2+). Many CGCs are transfected (30-40%) as revealed by 

double staining with anti-GFP and the neuron specific marker anti-classlll 

tubulin (TuJ). Transfected CGCs where either cultured on control chineese 

hamster ovary cells (CHO-R2) or on CHO cells stably expressing MAG (CHO-MAG). 

FIG. 15B: immunoblotting of cultured P7 CGCs shows expression NgRl and p75NTR 

but not NgR2. FIG. 15C: quantification of neurite length of cells described in 

panel 15 A: ectopic expression of NgR2 in CGCs leads to a statistically 

significant (p<0.001) increase in MAG inhibition compared to CGCs ectopically 

expressing GFP. The numbers of neurons (n) counted under each condition is 

indicated in the FIG. 15C. Statistics program used (SigmaStat 3.0). 

FIG. 16 shows that fibroblast growth factor 2 (bFGF) is a high affinity ligand 

for NgRl but not NgR2 or NgR3. ! 

AB Disclosed are compositions relating to the Nogo receptor (NgR) family as 
well as fragments, chimeras, and variants thereof. The invention provides 
polypeptides, nucleic acids, vectors, expression systems, and antibodies 
and antibody fragments related to the NgRs as well as uses thereof. Such 
uses include modulation neurite outgrowth in a subject and treatment of 
central nervous system disorders in a subject, as well as, methods of 
identifying and screening compounds that can be used for modulating 
neurite outgrowth in a subject or in treatment of central nervous system 
disorders in a subject. 
CLMN 64 20 Figure(s). 

FIG. 2 shows that Nogo receptors show broad but distinct 

♦♦♦expression*** in adulthood. Multi-tissue Northern blot analysis of 
adult rat, including brain (br), thymus (th), lung (lu), heart (ht), 
muscle (mu), stomach (st), small intestine (si), liver (lr), kidney (kd), 
spleen (sp), testis (ts), and skin (sk). FIG. 2(a) shows that NgR is a 
single transcript of 2.3-kb. FIG. 2(b) shows that NgR2 exists as a 2.3-kb 
(brain) and 2.0-kb (liver) transcript. FIG. 2(c) shows that NgR3 has a 
size of 3.8-kb, less abundant transcripts of 2.9-kb, and 2.0-kb are found 
as well. In liver and testis a 3.5-kb NgR3 transcript is found. FIG. 2(d) 
shows the actin control which ensures equal loading of RN A. 
FIG. 3 shows that nogo receptors show strikingly overlapping 

♦♦♦expression*** in the mature CNS. In all CNS structures examined, 
nogo receptors show strikingly similar ♦ ♦ ♦expression ♦ * * patterns. 
Consecutive sections of different CNS regions were hybridized with probes 
specific for NgR (a,d,g j,m,p), NgR2 (b,e,h,k,n,q), and NgR3 
(c,f,i,l,o,r). In the retina (a-c), intense staining is localized to 
retinal ganglion cells and the inner nuclear layer (INL). Moderate 

♦ * *expression* * ♦ is observed between the INL and the pigmented 
epithelium. In the neocortex (d-f), all three nogo receptors are strongly 
and broadly ♦♦♦expressed^ +# in pyramidal cells. In the hippocampal 
formation (g-i), maximal staining is found in dentate granule cells, 
hilus, and CA3-CA1 pyramidal cells. In the cerebellum (j-1), granule 
cells and Purkinje cells are labeled. In the spinal cord (m-o), 

♦♦♦expressions^ is confined to few cells in gray matter including 
motoneurons in the ventral horn. DRG (p-r), are heavily stained 
including large and small caliber neurons. 

FIG. 4 shows that Nogo receptors are glycoproteins enriched in lipid rafts 
isolated from postnatal brain and exist in soluble and membrane bound 
forms. NgR is enriched in lipid rafts (4a). NgRl associated with lipid 
rafts has a molecular weight of 6570 kDa and exists in multiple 
isoelectric variants (4b). Caveolin, 22 kDa was used as a marker for 
lipid rafts and is shown as well (2-D gel). NgRl can be stripped from 
brain membranes under high salt (0.5M NaCl) conditions (4c). The 
Cterminal part of NgRl (residues 278-439) is glycosylated (4d). The 
C-terminal domain of NgRl ♦♦ ♦expressed^ ♦ in COS cells is approx 5 
kDa larger than the corresponding construct ♦♦ ♦expressed ♦ ♦♦ in E. 
coli (4d). 

FIG. 5 shows that Nogo receptors show distinct binding preferences for the 
myelin inhibitors Nogo-66, MAG, and OMgp. FIG. 5(a) shows that 
♦♦♦recombinant^^ NgRs are localized to the cell surface in COS-7. 
Anti-myc immunocytochemistry robustly labels NgRl (al), NgR2 (a2), and 
NgR3 (a3). Anti-NgRl selectively reacts with NgRl (a4), but notNgR2 and 
NgR3 (a5 and a6). AntiNgR2 selectively recognizes NgR2 (a8), but not NgRl 



and NgR3 (a7 and a9). FIG. 5(b) shows that the myeiin-associated neurite 
outgrowth inhibitory molecules Nogo-66, MAG-Fc, and OMgp show overlapping 
but distinct binding to NgRs. In COS-7 cells ligand receptor interaction 
are as follows: Nogo-66 binds NgRl (bl) but not NgR2 and NgR3 (b4 and 
b7); MAG-Fc binds NgRl (b2), NgR2 (b5) but not NgR3 (b8); and OMgp binds 
NgRl (b3) but not NgR2 (b6) and NgR3 (b9). The top panel of FIG. 5(c) is 
a summary of ligand binding to NgRs; the bottom panel of FIG. 5(c) showes 
Nogo-66 binding to chimeric NgRs, revealing multivalent and cooperative 
binding to the NgRl LRR cluster. Adding or deleting LRR6 in NgRl leads to 
a complete loss of binding. 

FIG. 6 shows soluble NgRs (sNgRs) bind selectively to CNS white matter. 
Affinohistochemistry with soluble, AP-tagged sNgRs. FIGS. 6(A) and (B) 
show binding of sNgRl to coronal brain section of El 8 rat. High 
magnification of sNgRl binding to El 8 optic nerve (C), E20 cortical 
mantle (D), and P3 hippocampal formation (E). Robust staining of white 
matter is found, including all major fiber tracts. FIGS. 6(F-I) show a 
comparison of sNgRl (F), sNgR2 (G), sNgR3 (H), and AP-only (I) to E18 
coronal sections. Note, only sNgRl and sNgR3 but not sNgR2 and AP-only 
bind to fiber tracts. FIGS. 6(J-M) binding of sNgRl (J) and sNgR3 (K) to 
El 8 spinal cord is identical, but clearly distinct from binding of Sema3 A 
(L) and Sema3F (M). Binding to 1-week old spinal cord cross sections of 
sNgRl (N), sNgR3 (O), Sema3 A (P), and Sema3F (Q). 
FIG. 7 shows NgRs are sialic acid binding lectins. Binding of sNgRl and 
sNgR3 to brain is independent of p75NTR and major brain gangliosides. 
sNgRl binding to neonate mouse brain tissue sections of (al) wild-type, 
(a2) p75exonIII mutant, (a3) GlcN Ac mutant, and (a4) GS3 synthase mutant 
mice. sNgR3 binding to neonate mouse brain tissue sections (a6) 
wild-type, (a7) p75exonIII mutant, (a8) GlcN Ac mutant, and (a9) GS3 
synthase mutant mice. Binding of sNgRl but not NgR3 is sensitive to 
preincubation of ligand with polyclonal anti-NgRlC-term; (a5') sNgRl . 
preincu bated with anti-NgRlC-term, (a5") sNgRl preincubated with 
preimmune serum, (alO') sNgR3 preincubated with anti-NgRlC-term, (a 10") 
sNgR3 preincubated with preimmune serum. 

FIG. 7(b) shows Western blot analysis of AP-tagged fusion proteins of NgRs 
used for binding to brain tissue sections. Ligands were detected with 
anti-alkaline phosphatase antibody and had the predicted molecular 
weights. FIG. 7(c) depicts a schematic representation of sNgRl deletion 
constructs used for binding to brain: intensity of binding to brain is 
indicated on the right: (+++, maximal binding), (++, moderate binding), 
(+, weak binding), (+-, marginal binding), (-no binding). 
FIG. 7(d) details the alignment of presumptive sialic acid binding 
consensus sequences of NgRl, NgR2, NgR3, MAG (myelin associated 

♦♦♦glycoprotein*** ) sn (sialoadhesin), LI, and TAG-1. 
FIG. 7(e) shows that the binding of NgRl and NgR3 is sensitive to 
pretreatment of brain tissue with sialidase (V. cholera 
neuraminidase=VCN). (el') NgRl bound to brain pretreated with enzyme 
buffer only, (el") NgRl bound only weakly to brain pretreated with 
sialidase. (e2') NgR3 bound to brain pretreated with enzyme buffer only 
(e2 M ) NgR3 bound weakly to brain pretreated with sialidase. (e3') NgR2 
bound not to brain pretreated with enzyme buffer only, (e3 M ) NgR2 bound 
not to brain pretreated with sialidase. (e4') Sema3F bound to brain 
pretreated with enzyme buffer only, (e4") and Sema3F also bound to brain 
pretreated with sialidase. 

FIG. 7(f) shows the quantification of binding of sNgRl to brain tissue 
sections pretreated with N-acetylglucosaminidase (NAC), sialidase 
(Siase=V. cholera neuramindase), ***Chondroitinase*** ABC (ABC), 
glycopeptidase F (GlyF) (sNgRl binding is normalized to ligand binding 
observed to sections incubated with the corresponding enzyme buffer 
only). 

FIG. 7(g) shows the quantification of binding of NgR3 to brain tissue 
sections pretreated with N-acetylglucosaminidase (NAC), sialidase 
(Siase), ***Chondroitinase*** ABC (ABC), glycopeptidase F (GlyF) 
(sNgR3 binding is normalized to ligand binding observed to sections 
incubated with the corresponding enzyme buffer only). 

FIG. 8 shows that sNgRl and sNgR3, but not sNgR2 bind GAGs. All binding is 
to El 8 rat brain coronal sections: Removing the heparan sulfate binding 
motif (HSB) from the C-terminal end of sNgRl completely abolishes binding 
to brain ((al) AP-sNgRICTu binds strongly to many fiber tracts, (a2) 
AP-sNgRlCTu Delta HS does not bind to brain). Similar to sNgRl, removing 
the HSB consensus binding motif of sNgR3 completely abolishes binding to 



brain ((a3) AP-sNgR3CTu binds strongly to many fiber tracts, (a4) 
AP-sNgR3CTu Delta HS does not bind to brain). 
FIG. 9 shows the NgRl C-terminal domain is necessary to signal myelin 
inhibition. Dissociated rat DRG neurons were cultured on cryosections of 
adult human superior frontal gyrus (SFG). FIG. 9(a) shows El 5 DRG neurons 
grow on gray matter (GM) and white matter (WM), the dotted line indicates 
the GM-WM border. FIG. 9(b) shows El 5 DRG neurons show long fibers on 
poly-lysine, WM and GM. Postnatal day 5 (P5) DRG neurons show some growth 
on gray matter (c) and (d) but very little, if any growth on white matter 
(e). In the prsence of anti-NgRlC-term antibody growth on gray matter (f) 
and white matter (g and h) is enhanced and comparable. Very little growth 
on both gray (i) and white matter (j) is observed in the presence of 
control IgG. 

FIG. 10 shows a Scatchard plot analysis of the NgR2-MAG-Fc interaction. 
The dissociation constant of the interaction was determined to be 2 nM. 
(Small insert: saturation curve on. NgR2 ***expressing*** COS-7 cells 
under increasing concentrations of MAG-Fc). 

FIG. 1 1 shows adenoviral vector mediated ♦♦ ♦expression^ * * of NgR2 
( AdNgR2) in dissociated postnatal day 3 (P3) rat DRG cultures confers 
sialic acid dependent binding of MAG-Fc (b and e). Ectopic NgRl (Ad-NgRl) 
in P3 DRG neurons supports MAG-Fc binding weakly (c) but strongly 
supports binding of AP-Nogo66 (Nogo66) (i). A control vector 

♦♦♦expressing*** red fluorescent protein (Ad-RFP) neither supports 
binding of MAG-Fc (a) nor Nogo66 (g.). Note, Nogo66 binding to NgRl is 
not sensitive to neuraninidase treatment (i and 1) (+sia=cultures 
pretreated with V. cholerae neuraminidase). 

FIG. 12(a) shows the structural basis of sialic acid dependence of the 
NgR2-MAG interaction. FIG. 12 A- A" shows that wild-type NgR2 is expressed 
on the cell surface of transiently transfected COS-7 cells as shown by 
anti-NgR2 immunocytochemistry (ICC, see A"). NgR2 supports high affinity 
binding of MAG-Fc (MAG) but not AP-Nogo66 (Nogo66). FIG. 12BB" the 
NgR2-ligand binding domain (LBD-LRRNT+ LRR+LRRCT=amino acid residues 
1-314) is not sufficient to support high affinity MAG binding. FIGS. 
12C-C"" shows the NgR2 -'unique' domain (residues 315-420), when fused 
to the NgRl-LBD (residues 1-314) is sufficient to support high affinity 
MAG binding. FIG. 12DD" shows the NgR2 -unique domain, when fused to the 
NgR3-LBD (residues 1-309) does not support MAG binding. FIG. 12E-E"" 
shows NgR2 sequences (residues 315-327) juxtaposed to the NgR2LBD are 
necessary for high affinity MAG binding. FIGS. 12FF"" shows that 
residues 1-353 of NgRl fused to NgR2 residues 328-420 are not sufficient 
to support high affinity MAG binding. FIGS. 12G-G" shows that 
introducing a 13-amino acid NgR2peptide (Pro3 1 5 -Ser327) juxtaposed to the 
NgRl-LBD is sufficient to convert NgRl into a high affinity MAG binding 
receptor while maintaining the Nogo66 and OMgp binding capacity (called 
NgROMN). FIGS. 12H'-H" shows that mutating N325E in NgROMN greatly 
reduces MAG binding. FIG. 12(b) shows the alignment of the NgRl, NgR2, 
and NgR3 sequences juxtaposed to the LBDs, the Spel restriction sites 
used to generate chimeric receptors are indicated. The 13 amino acid NgR2 
peptide Pro315Ser327 is underlined. Amino acid N327 is labeled with an 
asterisk. FIG. lc shows a quantification of the relative binding 
affinities of MAG to NgR chimeric receptors depicted in FIG. 12a. Binding 
is normalized to wild-type NgR2 (1) which is defined as 100%. 
FIG. 13(A) shows Western blot analysis of different postnatal rat brain 
regions: Tissue homogenates of retina, cerebellum, neocortex (cortex), 
hippocampus, and entorhinal cortex were subjected to SDS-PAGE and probed 
with anti-NgR2, anti-NgRl, anti-p75NTR, or anti-actin antibody (as a 
loading control). NgR2 protein is more abundant in retina than in 
neocortex, hippocampus, and entorhinal cortex. Very low levels of NgR2 
are found in the cerebellum. NgRl on the other hand is most abundant in 
the neocortex and hippocampus, less expression in found in the entorhinal 
cortex and cerebellum and still less NgRl protein is detected in the 
retina. P75NTR is most abundant in the retina, somewhat less in the 
cerebellum and is only weakly expressed in neocortex, hippocampus, and 
entorhinal cortex. Equal amounts of tissue homogenate were loaded in each 
lane as revealed by anti-actin staining. FIG. 13(B) shows that NgR2 binds 
NgRl: Co-immunoprecipitation experiment in HEK293T cells transfected with 
NgRl only, NgR2 only; NgRl and NgR2; or NgRl, NgR2, and p75NTR. 
Immunoprecipitation experiments were performed in the presence or absence 
of MAG-Fc (4 mu g/ml). For immunoprecipitation with anti-NgRl, IgG was 
coupled to BrCNactivated Sepharose (anti-NgRlbeads). Independently of 



whether MAG-Fc was present, NgRl and NgR2 interact with each other. 

FIG. 14 shows NgRl binds p75NTR: HEK293T cells were transfected with NgRl 
only or NgRl together with p75NTR. Immunoprecipitation with anti-NgRl 
confirmed previous observations that NgRl and p75NTR form an immune 
complex. The NgRl heparan sulfate-binding (HSB) motif located toward its 
Cterminal end is not necessary for the interaction with p75NTR: a NgRl 
deletion mutant lacking the HBS motif still associates with p75NTR. 
Co-expression of NgR2 and p75NTR revealed that NgR2 associates with 
p75NTR, the association is ligand (MAG-Fc) independent 

FIG. 15 shows that NgR2 is a functional MAG receptor in postnatal neurons: 
In FIG. 15 A postnatal day 7 (P7) rat cerebellar granule cells (CGCs) were 
transfected to either achive ectopic expression of green fluorescence 
protein (GFP+) or NgR2 (NgR2+). Many CGCs are transfected (30-40%) as 
revealed by double staining with anti-GFP and the neuron specific marker 
anti-classIII tubulin (TuJ). Transfected CGCs where either cultured on 
control chineese hamster ovary cells (CHO-R2) or on CHO cells stably 
expressing MAG (CHO-MAG). FIG. 15B: immunoblotting of cultured P7 CGCs 
shows expression NgRl and p75NTRbut not NgR2. FIG. 15C: quantification 
of neurite length of cells described in panel 1 5 A: ectopic expression of 
NgR2 in CGCs leads to a statistically significant (p<0.001) increase in 
MAG inhibition compared to CGCs ectopically expressing GFP. The numbers 
of neurons (n) counted under each condition is indicated in the FIG. 15C. 
Statistics program used (SigmaStat 3.0). 

FIG. 16 shows that fibroblast growth factor 2 (bFGF) is a high affinity 
ligand for NgRl but not NgR2 or NgR3.! 
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AB We found a novel human ***gene*** (GenBankTM. accession number 
AB037823, Kazusa DNA Research Institute KIAA1402) that possesses homology 
with chondroitin synthase. The full-length open reading frame consists of 
772 amino acids and encodes a typical type II membrane protein. This 
enzyme had a domain containing .beta.3- ***glycosyltransferase*** 
motifs, which might be a .beta. 3 -glucuronyltransferase domain, but no 
domain with .beta.4- ***glycosyltransferase*** motifs, although both 
are found in chondroitin synthase. The putative catalytic domain was 

♦♦♦expressed*** in COS -7 cells as a soluble enzyme. Its' 
glucuronyltransferase activity was observed when chondroitin and 
chondroitin sulfate polysaccharides and oligosaccharides were used as 
acceptor substrates. However, it was not detected when dermatan sulfate, 
hyaluronan, heparan sulfate, heparin, N -acetyl heparosan, lactosamine 
tetrasaccharide, and linkage tri- and tetrasaccharide acceptors were 
employed. The reaction product, which was speculated to exhibit a 
GlcA.beta.l-3GalNAc linkage structure at its non-reducing terminus, 
showed the following characteristics. 1) It was catabolized by 
.beta. -glucuronidase. 2) It was an acceptor for Escherichia coli K4 



chondroitin polymerase (K4 chondroitin polymerase). 3) The product of K4 
chondroitin polymerase was cleaved by ***chondroitinase*** ACII. On 
the other hand, no N-acetylgalactosaminyltransferase activity was 
detected toward any acceptors. Quantitative real time PCR analysis 
revealed that its transcripts were highly * * *expressed* ♦ * in the 
placenta, small intestine, and pancreas, although they were ubiquitously 
♦♦♦expressed*** in various tissues and cell lines. This enzyme could 
play a role in the synthesis of chondroitin sulfate as a 
glucuronyltransferase. 
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AB Purpose. To characterize the major proteoglycans produced and secreted by 
collagenase-isolated bovine keratocytes in culture. Methods. Freshly 
isolated keratocytes from mature bovine corneas were cultured in 
serum-free Dulbecco's modified Eagle's medium/F12. Secreted proteoglycans 
were radiolabeled with protein labeling mix (.sup.3.sup.5S- 

***Express*** ; Dupont NEN Life Science Products, Boston, MA) and 
digested with ***chondroitinase*** ABC, keratanase, and 
endo-.beta.-galactosidase to remove glycosaminoglycan chains, and core 
proteins were analyzed by autoradiography and Western blot analysis. An 
unidentified keratan sulfate proteoglycan (KSPG) was purified by gel 
filtration (Superose 6; Amersham Pharmacia, Piscataway, NJ) and 
anion-exchange chromatography (Resource Q; Amersham Pharmacia) and 
subjected to amino acid sequencing. Results. Keratanase digestion of 
proteoglycans produced .apprx.50 kDa core proteins that immunoreacted 
with antisera to lumican, keratocan, and osteoglycin-mimecan. 

***Chondroitinase*** ABC digestion produced a .apprx.55-kDa core 
protein that immunoreacted with antisera to decorin. A 28-kDa band 
generated by keratanase or endo-.beta.-galactosidase digestion did not 
react with these antibodies. Chromatographic purification and amino acid 
sequencing revealed that the protein was prostaglandin D synthase (PGDS). 
Identity was confirmed by Western blot analysis using antisera to 

♦♦♦recombinant*** PGDS. PGDS isolated from corneal extracts was not 
keratanase sensitive but was susceptible to endo-.beta.-galactosidase, 
suggesting that it contains unsulfated polylactosamine chains in native 
tissue and is therefore present as a ***glycoprotein*** . Conclusions. 
These results indicate that bovine keratocytes, when cultured under 
serum-free conditions, produce the four known leucine-rich proteoglycans 
decorin, keratocan, lumican, and osteoglycin/mimecan and maintain a 
phenotype that is comparable to that of in situ keratocytes. 
Additionally, these cells produce PGDS, a known retinoid transporter, as 
a KSPG. 
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AB Thrombomodulin (TM) is an anticoagulant ***glycoprotein*** on the 
surface of endothelial cell that directly inhibits the procoagulant 
activities of thrombin, and the TM-thrombin complex accelerates 
thromb in-catalyzed activation of protein C. Soluble TM in urine has no 
glycosaminoglycan (GAG) chain which accelerates the anticoagulant 
activities. Therefore, we ***expressed*** ***recombinant*** 
G AG-modified urinary thrombomodulin (GAG-UTM) in CI 27 cells. The 
glycosylation sites were determined by amino acid ** *sequence*** 
analysis of peptides digested with trypsin after S-carboxymethylation. 
The structures of N-linked oligosaccharides were estimated by 
two-dimensional sugar mapping of pyridylaminated oligosaccharides that 
were treated with exoglycosidase. The disaccharide composition analysis 
of the GAG chain was performed by HPLC using digestion with 

** *chondroitinase*** ABC, ACII and B. Consequently, it was revealed 
that the N-linked oligosaccharides were assigned to Asn29, Ash98, Asn364, 
Asn391; those structures were estimated biantennary, 2-6 branched 
triantennary and 2-4 branched triantennary complex type oligosaccharides 
that were linked by fucose at the ratio of 1.0:0.5:0.1, respectively. 
Moreover, the attachment site of the GAG chain was assigned to Ser472. It 
was then estimated that the GAG chain contained chondroitin-4-sulfate and 
dermatan sulfate, which were repeated approximately 30 times. In this 
paper, the GAG attachment site and structural characteristics of GAG-UTM, 
were confirmed. Moreover, structures of the N-linked oligosaccharides of 
GAG-UTM are described for the first time. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB GSM06 is a cell line established from the stomach of transgenic mouse 
harboring a temperature-sensitive simian virus 40 (SV40) large T-antigen 

***gene*** , H-3-labeled macromolecules produced by the cells incubated 
with [H-3] glucosamine were characterized to examine whether or not GSM06 
cells synthesize mucin (mucus ***glycoprotein*** ), The GSM06 cells 
grew until a confluent monolayer formed at 33 degrees C (the permissive 
temperature for SV40 large T-antigen ***expression*** ), and the 
H-3 -labeled macromolecules appeared in both cell extract and medium during 
culture for at least 1 week, Unexpectedly, almost all H-3-labeled 
macromolecules, which were excluded from a column of Sepharose CL-4B, were 
identified as hyaluronan by analyses using Sepharose CL-BB chromatography, 



cesium trifluoroacetate equilibrium centrifugation, treatment with 
dithiothreitol, and trypsin, hyaluronidase, and ***chondroitinase*** 
ABC digestion. At a nonpermissive temperature (39 degrees C), GSM06 cells 
grew only slightly, but produced much more hyaluronan than at 33 degrees 
C, The results indicate that GSM06 cells produce not mucin, but 
hyaluronan, and that the expression of large T-antigen may influence 
hyaluronan synthesis in GSM06 cells. 
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AB *** Sequence*** analysis of the short unique (U(S)) segment of the 
bovine herpesvirus 1 (BHV-1) genome predicted that the U(S) open reading 
frame (ORF) 4 encodes a protein with homology to ***glycoprotein** * G 
(gG) of other alpha- herpesviruses (P. Leung-Tack, J.-C. Audonnet, and M. 
Riviere, Virology 199:409-421, 1994). RNA analysis showed that the U(S) 
ORF4 is contained within two transcripts of 3.5 and 1.8 kb. The 3.5 kb 
RNA represents a structurally bicistronic RNA which encompasses the U(S) 
ORF3 and U(S) ORF4, whereas the I.8-kb RNA constitutes the monocistronic 
U(S) ORF4 mRN A. To identify the predicted BH V- 1 gG, * * Recombinant* * * 
vaccinia virus * * *expressing* * * the U(S) ORF4 was used to raise 
specific antibodies in rabbits. The antiserum recognized a 65-kDa 
polypeptide and a very diffusely migrating species of proteins with an 
apparent molecular mass of between 90 and greater than 240 kDa in 
supernatants of BHV-1 -infected cells which was also precipitated together 
with 61- and 70-kDa polypeptides from cell-associated proteins. The 
specificity of the reaction was demonstrated by the absence of these 
proteins from the supernatant of cells infected with the U(S) ORF4 
deletion mutant BHV-l/gpl-8. Treatment of the immunoprecipitated proteins 
with glycosidases and ***chondroitinase** * AC showed that the 65-kDa 
protein constitutes gG, which contains both N- and O-l inked 
carbohydrates, and that the high-molecular- mass proteins contain 
glycosaminoglycans linked to a 65-kDa ***glycoprotein*** that is 
antigenically related to gG. These molecules were therefore named 
glycoproteoglycan G (gpgG). Pulse chase experiments indicated that gG and 
gpgG were processed from a common precursor molecule with an apparent 
molecular mass of 6 1 kDa via a 70-kDa intermediate. Both gG and gpgG 
could not he found associated with purified virions. In summary, our 
results identify the BHV-1 gG protein and demonstrate the presence of a 
form of posttranslational modification, glycosamino-glycosylation, that 
has not yet been described for a herpesvirus-encoded protein. 
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AB The BHV-5 strain N569 (BHV-5/N569) homolog to the BHV-1 US4 ***gene*** 



was sequenced and characterized. RNA analyses showed that a 1.8-kb mRNA 
which contains the BHV-5/N569 US4 open reading frame initiates 55 
nucleotides upstream from the predicted translational start codon and 
terminates 17 nucleotides downstream from the consensus ***sequence*** 
for polyadenylation. Comparison of the deduced amino acid sequences of 
the predicted US4 encoded proteins of BHV-5/N569 and BHV-1 strain 
Schonboken (BHV-1 /Scho) revealed 75% identity. An antiserum, raised in 
rabbits after infection with a BHV-5/N569 US4 ORF ***expressing*** 

** *recombinant* ** vaccinia virus, specifically precipitated a 65-kDa 
protein and a diffusely migrating protein species with an apparent 
molecular mass between 90 and >240 kDa from the supernatant of BHV-5/N569 
infected cells. Treatment of immmunprecipitated proteins with 

** *chondroitinase* * * AC demonstrated that the latter contains 
glycosaminoglycans. The mobility of the BHV-5/N569 US4 *** gen e*** 
products was identical to the BHV-1 US4 CRF encoded ***glycoprotein** * 
G (gG) and glycoproteoglycan G (gpgG; G.M Keil, T. Engelhardt, A. 
Karger, and M. Enz, J. Virol. 70, 3032-3038, 1996) and were therefore 
named BHV-5 gG and BHV-5 gpgG. Immunoprecipitations with sera from BHV-1 
infected cattle indicated a type-specific immune response to gG, since 
these sera failed to react with vaccinia virus- ♦♦ ♦expressed^ ♦ gG5 
but recognized vaccinia virus- ♦♦♦expressed^ gG-1. 
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AN 1992:22311855 BIOTECHNO «LOGINID::20080219» 
AB Colony stimulating factor- 1 (CSF-1) is a homodimeric ***glycoprotein*** 
that humoral ly regulates the proliferation and differentiation of 
mononuclear phagocytic cells and locally regulates cells of the female 
reproductive tract Alternative splicing of the human CSF-1 mRNA leads to 
alternative ***expression*** of the CSF-1 homodimer as a secreted 

♦♦♦glycoprotein*** or as a membrane-spanning molecule with cell surface 
biological activity. In the present study, analysis of 
immunoaffinity-purified CSF-1 from mouse L929 cell medium by sodium 
dodecyl sulfate-polyacrylamide gel electrophoresis (SDS- PAGE) indicated 
that CSF-1 is predominantly secreted as highly sulfated species of 375- 
and 250-kDa with a smaller amount of a 100-kDa species. Analysis by gel 
filtration in 4 M guanidine HC1 buffer, indicated that, in contrast to 
the 100-kDa species, the highly sulfated species exhibit anomalously high 
molecular weights and self-association on SDS-PAGE similar to the 
dermatan sulfate proteoglycan, biglycan. The three predominant CSF-1 
species were shown to be an 80 -kDa homodimer, an 80-kDa/50-kDa 
heterodimer, and a 50-kDa homodimer. The 80-kDa subunit contained a 
single 1 8-kDa chondroitin sulfate chain that was absent from the 50-kDa 
subunit Furthermore, treatment of the 80- and 50-kDa subunits, 
synthesized in the presence of tunicamycin, with ***chondroitinase*** 
ABC, neuraminidase, and endo-.alpha.- N-acetyl galactosaminidase reduced 
their apparent molecular masses to 60 and 25 kDa, respectively. These 
results are consistent with intracellular proteolytic cleavage of the 
80-kDa chondroitin sulfate containing subunits from the membrane spanning 
CSF-1 precursor at a point carboxyl-terminal to the single consensus 

♦♦♦sequence*** for glycosaminoglycan addition and cleavage of the 
50-kDa ***glycoprotein*** subunit at a position aminoterminal to this 
site. The predominance of the proteoglycan form of secreted CSF-1, which 
represents only 3-4% of the total trichloroacetic acid-precipitable 
counts released from .sup.3.sup.5SO.sub.4/.sup.2.sup.--labeled L cells, 
has important implications for regulation by this growth factor. 
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AB The synthesis and secretion of mucin-like high-molecular 

** ♦glycoprotein*** was studied in 2 human colon cancer cell lines that 
spontaneously differentiate in culture (Caco-2 and T84) and in 2 cell 
lines that do not spontaneously differentiate (LS174T and HT29). Mucin, 
quantitated by .sup.3H-glucosamine labelling and chromatography on 
Sepharose CL-4B was found to be produced by all 4 cell lines. The 
mucinous nature of the labelled high-molecular ***glycoprotein*** was 
verified by enzymatic degradation treatments (heparinase, hyaluronidase, 

***chondroitinase*** ABC, and N-glycanase), alkaline-borohydride 
treatment, inhibition of labelling by the glycosylation inhibitor 
benzyl-.alpha.-GalNAc, and by CsCl-density-gradient centrifugation. In 
all 4 cell lines, an inverse correlation of mucin synthesis with cell 
density was demonstrated. In Caco-2 cells, the spontaneous post-confluent 
enterocytic differentiation with increased brush-border enzyme 

♦♦♦expression*** was associated with a decrease in mucin synthesis and 
in the activities of polypeptidyl GalN Ac transferase and 
.beta.,l,3-galactosyltransferase activity. Using cDNA probes for 2 
distinct human intestinalmucins (MUC2 and MUC3), we found that all 4 
colon cancer cell lines ***expressed*** mucin message, but the types 
of mucin mRNA ***expressed*** differed. These data indicate that 
mucin-like glycoproteins can be synthesized by cell lines derived from 
non-mucinous colon cancer, whether or not they undergo spontaneous 
differentiation in culture. These cell lines may serve as in vitro models 
for studying apomucin heterogeneity and control of mucin * * *gene* * ♦ 

♦♦♦expression*** . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
AB Antibody-producing hybridoma cell lines made by fusion of NS/1 cells 
with spleen cells of mice after immunization with human teratocarcinoma 



cells are presented. Monoclonal antibodies from these cell lines 
recognize the K4, K2 and PI 2 antigenic systems and are thus useful in 
detecting and differentiating between normal and cancerous cells. These 
monoclonal antibodies are especially useful in pathologic analysis of 
human tumors, especially teratocarcinomas. 
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